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A New Fungus Disease of the White Shrimp Penaeus setiferus!
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A primary mycosis of larvae of the white shrimp, Penaeus setiferus, is deseribed.
The disease first beeame apparent in larvae in the second protozoeal stage and disappeared
as the shrimp reached the first mysis stage. Affected shrimp became immobilized by
near complete tissue destruction and replacement by the expanding myeelium. The fungus
was found to be Lagenidium sp. and was infective to larval brown shrimp, Penaeus aztecus.

INTRODUCTION

A disease characterized by an internal
fungus has recently become apparent in
laboratory-reared larvae of the white
shrimp, Penaeus setiferus. The affected lar-
vae were hatched from the fertile eggs in
the laboratory.

The presence of the diseasc first became
apparent as the white shrimp larvae
reached the second protozoeal stage. Signs
of the disease disappeared and daily mor-
tality rceturned to normal levels when the
shrimp larvae reached the first mysis stage.
Mortality in the larvae of P. setiferus at-
tributed to fungal infection eached 12.49%.

Primary mycosis caused by the aquatic
fungus Saprolegnia parasitica has been
reported In larvae of the shrimp Palae-
monetes kadiakensis rearcd in the labora-
tory {Hubschman and Schmitt, 1969). My-
coses occurring in other marine erustaceans
have bheen recently reviewed (Johnson and
Sparrow, 1961 ; Johnson, 1970).

The Dow Chemical Company’s shrimp
hatchery at Freeport, Texas, reported that
a large number of brown shrimp larvae,
P. aztecus, were infected in the spring of
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1971 with a fungus, tentatively identified
as belonging to the genus Lagenidium. The
fungus caused extensive mortality within 2
or 3 days (Cook, 1971). No additional data
on the fungus or the discase was given.

A preliminary description of an internal
fungus, a species of Lagenidium, which 1s
the cause of a primary mycosis in larvae
of the white shrimp, 18 given here.

MATERIALS AND NETHODS

White shrimp larvae infected with an in-
ternal fungus wcre obtained from the ex-
perimental shrimp hatchery at the Gal-
veston Laboratory. Initial 1solation of the
causative fungus was made using thiogly-
colatc media (Ray, 1966) with penicillin
(500 units/ml of media) and streptomyecin
(500 pg/ml of media) added to inhibit bae-
terial growth. Whole infected shrimp larvae
were Introduced into the media and the cul-
tures were incubated at room temperature
(27° to 30°C). After fungal growth became
cvident (usually 48-72 hr) myeelial masscs
were removed from the media with an in-
oculating loop and streaked for individual
colonics onto Sabouraud dextrose agar
(Difco) enriched with 2% salt and 5%
homogenized shrimp. Colonies of the fungus
became apparent after 24-48 hr and these
were serially transfcrred to new media until
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pure cultures of the fungus were obfained.
Cultures were malntained 1n Sabouraud
broth containing 2% salt.

Sporulation was 1nduced 1n fungus cult-
turcs by transierring mycelial masses from
Sabouraud broth to sterile sea water (20%.)
at 28¢C, Cultures of the fungus in which
sporogenesis had begun were used to test
the infectivity of the fungus on larval
brown shrimp, Penaeus aztecus.

Purc culturcs of the fungus were sent to
Dr. A. J. Domnas, University of North
Carolina, Chapel Hill, N.C. and Dr. C. E.
Bland, Kast Carolina University, Green-
ville, N.C., for identification.

REscLTs

White shrimp larvae heavily infected by
an 1nternal Tungus, first became apparent
at the Galveston Laboratory on July 10,
1972. The infeetion was himited to one tank,
and maortality attributed to the disease
rcached 12.4%. Affected larvae were in the
second protozoeal stage of larval develop-
ment. Mortality stopped and signs of dis-

ease disappeared as the remaining larvae
reached the first mysis stage. This was ap-
proximately 48 hr after the first signs of
the disease appeared. Spores from the fun-
cus were still present 1n water samples at
this time.

The fungal mycclium gradually invaded
and replaced nearly all the tissues within
the larval shrimp. The thorax, abdomen,
eve stalks, and even the swimming ap-
pendages were filled with hyphace (Figs. 1,
2). Massive tissuc destruction and replace-
ment by the fungus resulted in immobihiza-
tion of the shrimp. Such larval shrimp set-
tled to the bottom of the container when
water circulation was stopped. An ocea-
sijonal movement of an appendage or con-
traction of the hindgut musculature were
the only sign of life seen in these shrimp.

The fungal hyphae within the body of
the larval shrimp were contorted, irregular,
branched, sparingly scptate, thin-walled,
and averaged 86 to 10.7 pm in diameter
(Fig. 3). The hyphae were a pale yellow-
1ch-green color and possessed numerous
round refractive o1l droplets (Fig. 4). A few

Fia. 1. Larval white shrimp (protozoeal II) heavily infected with a Lagenidium sp. extra-
matrical hyphae, some with terminal vesicles, are shown protruding from the shrimp. No

stain. X72.
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F16. 2. Larval white shrimp with hyphae of Lagenidium sp. occupyving much of the
space 1n the cephalothrorax, eye stalks, and appendages. No stain. x140.
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Fra. 3. Hyphae of Logenithum sp. 1n the ceopbalothorax of a larval white shrimp. The
hyphac are contorted, irregular, thin-walled, and posscss numerous round refractive oil drop-
lets. No stain. X 1,000.
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Fie. 4. Lagemidium sp. grown in Sabouraud broth. The hyphae are similar in appearance

to hyphae in larval shrimp. No stain. x252.

melanized areas were ohserved in associa-
tion with the hyphae.

Sporogenesis began after the shrimp had
become completely immobilized. The pro-
cess of sporogenesis began with the crner-
gence of an unbranched extramatrieal “‘dis-
charge tube” from the body of the shrimp
(Fig. 5). The apical end of this “discharge
tube” (Johnson, 1958; Bland and Amerson,
1973) swelled, forming a vesicle as it filled
with individual units of cytoplasm which
presumably flowed from a sporangium lo-
cated on an Intramaterical hypha (IMigs.
6-8}. At first the eyvtoplasm within the vesi-
cle appeared amorphous, but gradually the
outline of individual planonts hecame evi-
dent (Fig. 9). Socon after individual
planonts became evident, the planonts be-
gan to move about slowly within the vesi-
cle. Movement of the planonts increased
until their movement caused the vesicle to
rupturc (IF1g. 10). Reniform planonts. with
two flagella originating from a lateral
groove, and closely resembling those de-
scribed by Couch (1942) in L. callinectes

and Johnson (1958) in L. Chthamaluphi-
lunt, emerged from the vesicle opening and
swam rapidly away. Individual planonts
measured 8.7 by 12.0 um. The vesiele per-
sisted for at least a few minutes after pla-
nont discharge. The whole process of sporo-
genesis from appearance of the discharge
tube to planont releasc required 30-50 min
at 27°C.

The presence of fungal growth in thio-
glycolate medium became evident in 4872
hr; however, growth was slow and limited
in this medium. Cultures of the organism
grown on Sabouraud dextrose agar enriched
with 2% salt and shrimp homogenate, grew
rapidly and spread over the surface of the
agar, covenng the plate 4-5 days after in-
cubation at 27°C.

Cultures grew well in Sabouraud broth
and the hyphae of fungus grown in this
medium appeared very similar to the
hyphac growing in shrimp larvae (Fig. 4).

Discharge tubes and vesicles like those
in Fig. 5-9 werc scen in cultures of the fun-
gus approximately 48 hr after the fungus
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discharge tube” from the samce shrimp az shown 1n Fig. 1,

Figs. 6-8. A unit of cytoplasm 1s shown flowing through the “discharge tube” into the
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=

vesiele, No stain., w252,

Fra. 9. A vesicle iIn which the outline of individual planonts has become apparcnt. No

stain. S 315.

Fre. 10. The same vesicle as in Fig. 9 during planont discharge. The planonts are remiform
and are motile by two flagella which arise from the Jateral groove. No stain. xR800.
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was transferred from Sabouraud broth to
sterile sea water (salinity 28%. at 28°(C).
Enecystment of planonts in these prepara-
tions was observed. Planonts became
spherical and cast off both flagella as they
encysted.

Two thousand protozeoea I larval brown
shrimp, P. aztecus, were exposed to both
planonts and hyphae of the fungus. Sixty
hours later, while the shrimp were proto-
zoca II, the fungus became apparent within
some of the shrimp. By 96 hr after inocula-
tion, approximately 5% of the shrimp ex-
amined had the disease. Mortality at-
tributable to the fungus in experimentally
infected brown shrimp larvae was approxi-
mately 20%.

Cultures of the fungus sent to Dr. A.
J. Domnas and Dr. C. E. Bland were iden-
tified as belonging to the genus Lagenidium.
However, according to Domnas and Bland
this fungus differs somewhat biochemically
and morphologically from L. callinectes.
Whether or not the Lagenidium sp. seen in
penaeld shrimp represents a new species
remains to be resolved.

Di1scrssion

Species of Lagenidium that are similar
to the one desecribed here oceur in other
marine crustaceans. L. callinectes occurs in
the eggs (Coueh, 1942) and larvae
(Rogers-Talbert, 1948) of the blue crab
Callinectes sapidus, and L. chthamalophilum
occurs In the eggs of the barnacle Chtha-
malus fragilis (Johnson, 1958).

A species of Lagenidium has been re-
ported to be the cause of high mortality in
larvae of the brown shrimp, P. aztecus,
(Cook, 1971). That fungus and the one de-
scribed here may be very similar in that
the isolate from white shrimp, P. setiferus,
was Infeefive to brown shrimp larvae,

The only other primary mycosis reported
in shrimp was caused by Saprolegnia para-

sitica n larvae of the shrimp Palaemonetes
kadiakensis (Hubschman and Schmitt,
1969). Pure cultures of that fungus were
found to attack and kill healthy shrimp
larvae. All larvae exposed to Saprolegnia
developed severe localized infections, as
contrasted to the total body involvement
secn in white and brown shrimp larvae in-
iected with Langenidium sp.

ACKNOWLEDGMENTS

The authors wish to thank Mr. Bill
Salser and Mr. Cornelius Mock of this
Laboratory for supplying the white shrimp
larvae from which the initial isolates of
Lagernidium sp. were made and the brown
shrimp larvae that were used in infectivity
studies.

REFERENCES

Branp, C. E., anp AMERsoN, H. V. 1973. Observa-
tions on Lagenidium callinectes Couch: Isola-
tion and sporangial development. Mycologia,
In press.

Cook, H. L. 1971. Fungi parasitic on shrimp. FA0
Aguacult. Bull. 3, 13.

Coven, J. H. 1942, A new fungus on crab eggs.
J. Elisha Maitchell Sei. Soec., 58, 158-162.
HUBsSCHMAN, J. H., axp ScaMmIrT, J. A. 1969. Pri-
mary mycosis 1 shrimp larvae. J. Invertebr.

Pathol., 13, 351-357.

JounNnsgon, T. W. 1958. A fungus parasite in ova
of the barnacle Chihamalus fragilis denticu-
lata. Biol. Bull., 114, 205-214.

Jouwson, T. W,, Jr. 1970. Fungi in marine crus-
taceans. fn “A Symposium on Diseases of
Fishes and Shellfisheg” (S. F. Snleszko, ed.),
Amer. Fish. Soc. Spec. Publ. No. 5, pp.
405-408.

Joenson, T. W., Jr., anp Searrow, F. K., Jr.
1961, “Fungi in Oceans and Estuaries.”
Cramer, Weinheim. 668 pp.

Ray, S. M. 1966. Rffects of wvarious antibiotics
on the fungus Dermocystidium marinum in
thioglycollate cultures of oyster tissuyes. J.
Invertebr, Pathol., 8, 433-438.

Rogers-TarBerT, R. 1948, The fungus Lagenidium
callinectes Couch (1942) on eggs of the blue
crab 1n Chesapeake Bay. Biol. Bull., 95,
214-228.




